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COMMENTS OF ROCKWELL COLLINS, INC.

Rockwell Collins. Inc. ("Roch':ell Collins") pursuant to Section 1.415 of lhe Federal

Communications Commission's ("'Commission 's" or "FCCs') rules, bcreby files eleclronic

commenls in the above referenced proceeding,' wbich seeks to replacc or relax lhe ban on

airborne usage of800 MHz cellular handselS under Part 22 of the Commission's rules.

INTRODUCTION

Rockwell Collins is a global company lhat manufaclures safety-critical communications

and navigalion avionics equipment that may be sensitive to Radio Frequency ("Rf") emissions

from airbornc usc of ccll phones and other wirclcss transminer devices.

Rockwell Collins is an active participant in numcrous RTCA commiuees recommending

technical standards for avionics equipmenl and, in particular, RTCA SC-202. RTCA SC-202 is

studying the impacl of portable electronic dcvices ("'PEDs") on aircraft operational safety

including sucb aspects as navigation and communication. Therefore, Rockwell Collins is a party

in imereslto this proceeding.

DISCUSSION

Rockwell Collins commends the Commission for undertaking thc complex task of

bringing the FCCs regulation in-line with today's tcctmological advances, Wc arc pleased the
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FCC is reexamming its regulation concerning the use of cellular phones aboard airborne aircraft.

Our comments are limited to specific issues in the following sections of the NPRM:

A. Use of Wirdl.'SS Handsets Controlled by Onhoard Pico Cells

I. T«hnical Rfiluircmcllls for Pico Cdls

The Commission has proposed to pennit the use of cellular handsets on airborne aircraft

so long as they are operated ,mder the control ofa pico cell that instructs the handsets to operate

,
at a sufficiently low power seuing in order to not interfere with the terrestrial s)'1itcms."

Rockwell Collins suppons the general intent of the FCC proposal. Rockwcll Collins

recommends. however, that the Commission provide a dear and concise definition for a "pico

cell"' and also provide specific guidance on the operation of the "pico cell:'

A "pico cell"' should be defined as:

"any device (including hardware or software) that controls all cell phones as well as any

wireless devices on an aircraft. provides a communications interface to a terrestrial

s)'1item, and that prevents the cell phones and wireless devices from causing interference

to terrestrial cellular systems."

The Commission should also mandate that pico eells on commercial air transportation category

aircraft ("'commercial aircraft..) are required to control all cell phones and wireless devices in

such a manner as to prevent interference to terrestrial s)'1itetnS (i.e. any wireless device that is

turned on must be controlled by the pico cell to prevent intcrference to terrestrial s)'1items.).J

Further. the FCC should allow enough l1exibility in its regulation to allow the system integrators

to design, develop. and inCOIporate their own hardware or software. Additionally. the

Commission should create procedures to regulate the transfer of the cell phones to/from the pico

cell to terrestrial systems at low altitudes.

, NPR."I, P''''lI'''ph 16.
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Rockwell Collins re<:ommends that the pico cell should be required to provide power

control and other features which assure the wireless handsets roam reliably onto it at the stan of

airborne operation and remain under its comrol during nonnal operation. In addition, the pico

cell should be able automatically to switch the phones to a safe/standby mode ifpico cell control

is lost or ifaircraft phase-of-flight restrictions are in effecl. The FCC should SC1the standards for

power levels as well as interference levels for cell phones that are being operated under the

control of pico cells. This would allow aircraft to use specialized anterma and power controls.

which would enable a more useful 800 MHz radio link. Also. the power levels for cell phones

on aircraft should be flexible; however, they should not exceed the upper bound limits for

aircraft system hazardous considerations.

The Commission has requested comments on whether technical rules should be adopted

regarding the onboard operation of pico cells using the 800 MHz cellular spectrum: Rockwell

Collins recommends that te<:hnical rules should be adopted by an industry group representing

both cellular service and aviation interests, such as the Electronic Industries Alliance andlor its

affiliate the Telecommunications Industry Association. These rules should address: the

standards for pico cell handoffs to terrestrial networks based on phase-of·flight; the procedures

for regulating the failure ofpico cells that may cause the cell phones to search for terrestrial

systems; and the requIrements for the pico cell controlling multiple cell phone technologies.

The Commission also seeks comments on ways to ensure that the operation ofmobile

telephones and mobile data services on airborne aircraft will not create the potential for hannful

lIlterference to terrestrial cellular networks.) As previously mentioned. Rockwell Colliru;

recommends that the Commission require all wireless devices on aircraft to be under control of a

• KPRM. Palagn.ph 16.
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pico cell when they are being Openlled. The Commission needs 10 providc guidance for the

orderly handoffbetwem Ihe pioo cell and ttle lerrestrial networlo: at takeoffand landing.

Possible approaches include RF speclrum morutoring, cabin enunciator. and pieo cell

conlrOl equIpment in the cabin. In onIer to mitigate intetfereoce. the pico ccll must Ita'e ttle

ability 10 00II1r01 all cell phones loca1ed on the Ilrrraft. We beliC"e it is possible to miniaturize

and integrate I system that perfonns this wk. The Commission may want to consider Idopting a

diffem11 $Ct of rules for commercial aircraft and ptwate aircntft because likelihood ofcontinued

aa:idenrai use on commercial aircntft would be higher. The FCC should also consider rules

requiring pico cells on commercial aircraft to control all cellular frequency bands (i.e. 800, 900.

1800, and 1900 MHz) and modulations to eliminate anempts by rogue phones to connect directly

to terrestrial systems. Commercial aircraft have the potential to produce greater levels of

interference to lerreslrial systems sincc lhey are likely 10 have more ccll phoncs due 10 the largcr

number of passengers.

Private aircraft should presenl a simpler case since the phone systems will be generally

known and controlled for the 800 MH;c band and there will be fewer passengers on lhese aircnr.ft.

As a result. the FCC should set less stringent requirements for pico cells located on pl'Wale

aircraft.

The Commission also has reqllCSled comments on ..·hetbtt it should adj~ Its oul-<lf·band

and spurious emission limits on cellular hantIseU in onIer to ensure that aircrVlS)'Slenu &re' not:

affected by unwanted emission from cell phones.' Rocbtoell Collins m;ornmends that these

limits be adjusted. The ellisring U.S. mobile phone rcgulations Ita"e nr.ther high Effectl"e

Radialed Power (-ERY") limits and loose out-<lf-band emission standaIds when compared 10

their actual perfonnance. The pico cell and cell phones must have a lower ERP limit than is
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prescribe<! in Part 22 (500 watts for base stations and 7 walts for cell phones).1 These limits arc

substantially inconsistent with the 3Ctuallow power levels that are likely 10 be used on aircraft

and tM operatiOll of the cell phones and pico cells at these le~els could potentially cause harm to

the airtTllft systems as will be described below.

PBI1S 22, 24, and 90 of the Regulaiions all conlain an O\It-of--band emiS$ions COI\S1nIint

which limits the emiS$1on ,-.Iue to -43 dBW independent oftbe transmit power.1 It is Rocbooell

Collins' viCYo' that this limit is too high. The National Aem,wlIics and Space Adrninistr1ll.ion

(-SASA-) has performed tests"IO that ill\lSlTa1e the out-of-band emissions are cwWdenbly

below the FCC's current requirement (-43 dBW) in the aeronautical freqUalCy bands. The OIIt-

of-band emissions for one tesl. ranged beJv,'CCl\ -100 and -75 dBWll while the out-of-band

emissions for another test ranged beJv,'CCl\ -U5 and -105 dBW.u The resullS of these tests

indicate that the cell phones may be Oper1lted without interfering wilh the onboard ilircraft

systems. However, the safety of the aircraft systems is not assured since the FCC's cUl'TCnt

regulatory siandard of-43 dBW is much higher than the limits from NASA's tests. Also, a

comparison between Ihe FCC's current requirement and the pennitted single device radio

rn:quenc)' interference (-RFI'1 emissions ror compatibility wilh onboardlLS Localizer m:eiver

re"eals that that -43 dBW is ahoUI 106 dB too high. lJ The FCC's e)l;isting standard would

pennit low po..er mobile phone transmillers to emit more out-or·band power than in-band

-~47 C.F.R.' 913(1).
•~ 47 C.F.R. I 917(1). 47 C.F.R. ,NBlla). on;l 47 C.F.R. I 9O.6\lI{a).
• 'JU)'OOL. TNOIII X_ «Ill, l1Iird~wnlD$"-, 'Ilna"un<_ fur ...m:nnO_' .'C'¢Wm mel
~ Radios,- NASA.'TP·~213537, 'ASA I...oa&l<'Y RescatcbCftwr. H"",,*,," VA. \.1"",11. 20M
C'ASA Rql(WI.I).
It Ely. Jay J_ .. Ill, -v,.wltu Ph<me: 1bn':a A............. and "'ew III ftleu T............, c:c...::n- '" Acmatl
'avipl_ Rad....- SASAfT1'_2003-212446. "'ASA l..aIlIkY ~hCe.....-. H~ VA, Joaly, 2003 ('ASA
Rql(WI a2).
, SASA Rql(WI.t, Tables 3.4-39. -40_ OUO..,f-boro:iemwoem ......1ts (or alarie &l""'Pof8OO ~HzbaDd ct>\.iA
and OS~ pb<mei raapd betweea _tOO and _7S dBW fur 1110 1l"aIISmOlltT It' barmortico; 1'alliJlc '" tbt S030 S090
MHz 'ALS !"«ft'" bud.
" ~ASA ItqIon .t, Tab," 3.4-31, ·32. o...c..,f-boro:i e=-oa faIllts '" tbt Arn'»#Jdical VOR:Locahur'\'lIf
eo.......nlClllOll hand (log 136 MH2) fur tho 800 \.1Hz hand COMA and GSM group orcrdrik pho::nel n..., !':om
:aboul ·13~ 10 ·1 os dBW
\l SC.202, "Guidance ... Al"""inC Tl3nSII'lil1JnC Ponabk E\eo;trQnw; 0<:,;= (T.PED$) on Aimafl,~ RTC....
000"1''''11I No. RTCAlDQ.294, Tabk 6.5, liM 20.
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power. In order 10 efftc1i\e1y conlrol the RFI in low power (power control) operation from

mobile phones and pico cell base Slallons, the Commission $hould adjust the regulalOl')' out-of-

band IimilS 10 I more stringent combined flXcdi\"lIriable allcnU3lion nrio 10 uansmlller PO\OoCT.

We are unable 10 pro\e a specific recommendation for the oul-of-band emissions limit at Ibis

time since the technology related 10 Ibe pico cell is still bemg developed. SpecifIC

recommendalions can be made at a later dale after Ibe dcvelopmClll of the pico cell is compleled.

The FCC also seeks comments on whether il should mandate thai pieo cells cover a

specific sel oftcchnologics so thaI all handselS on board aircraft arc conlrolled by a pico cell."

As previously mClltioned. Rockwell Collins recornrnCllds thaI differenl slandards should exisl for

comrncteial aircraft and prillltle aircraft." On commm:ial aircrall, pico cells should be required

10 intCt'llCt \Ooith a \Ooide range ofmobile phone air interface $Wldards. By requiring pico cells 10

control the different types of cell phone technologies. the possibility of cell phones opeming at

different PO\OoCT IC"o-e1s!hat may cause interf~e 10 IcntSUiai systems would be ehmlnaled. In

addilion, the air cabin saffwould nol hl\e 10 monitor the usc ofdifferent t)"J'CS ofcell phones.

which arc indistinguishable in appearance by mosl passengers and air cabin staff. On privale

aircraft, it is nOl necessary lhat lhe pieo cell base slalions interact with a wide range ofnir

interface slandards because lhc private aircraft provides a more conlrolled environmenl rcgarding

use of cell pbones and wireless devices"

2. U«nsing Pro\-;s;ons

The Commission also has requested commenUi on \Oohethcr any parties bes.ides. or in

addilion 10, the cellular licensees sbottld ha\"e rights 10 usc the 800 MHz spectrUm.lt Rockwell

Collins recommends !hat a differcttl licensing scham be employed for providers (i.e.

manurlClUt'C'l'S and suppliers) orlbe aircraft equipment. Airlines. Origin.al Equipment

,. NPRM. Pan~ph 15.
11 M al Page 4,
'·"PRM, PaOlgraph 18
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Manufacturers (OEMs), and suppliers will want to have access to the 800 MHz spectrum, since

they will playa predominam role in the developmem, operation, and installation of the airborne

celh.tlar infrastructure. In addition, these parties will wam to provide service to all cell phones on

the aircraft. not just those belonging to a single carrierllicensec. This will requirc, at the least.

multiple secondary market arrangements but it may be more appropriate for the FCC to grant the

airlines, OEMs, and suppliers permission to use the 800 MHz spectrum. In addition, the

Commission should mandate thaI all business arrangements for roaming beN'ecn the different

carriers ensure that service will be provided to all cell phones, regardless of carrier or signa! type

(GSM. CDMA. GPRS. EDGE. etc... ),

The FCC also seeks comments on whether its rules should be amended to allow cellular

licensees to provide service on a secondary basis to airborne units. I) This will be the likely

outcome since the Commission has already granted AirCell a license to provide this type of

service.l~ Assuming this to be the case, Rockwell Collins is concerned that the cell phone and

other wireless device users who do not subscribe to the service may be prevented from accessing

the service unless they pay an additional fee to the license<ls. As a result. we propose that the

FCC prohibit the licensees from charging the unsubscribed users an additional fee for use of their

service. The Commission must also address the coverage-area for licenses and roaming

agreements. Currently, the licenses are awarded on a geographic basis. 19 The roaming

agreements would have to be created to allow delivery of service to multiple carriers through a

single carriers' system. regardless of the type of phone or carrier (i.e. GSM. CS.\1A, EDGE,

GPRS, etc ... ).

11 NPRM.. Paragraph 4,
II NPR.\I, P.",g",ph 7.
"SH 47 C.F,R. § 22909.
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The FCC has also requested comments on whether the pico cells should be individually

licensed or subjttt to some form of··blanket"· license or individual registration.1O Rockwell

Collins suggests that the Commission develop a licensing scheme that would permit blanket

licensing of the pico cells for the manufacturers but would require each pico cell to be

individually registered. This SystCITI is neces5ary to identify pico cells that cause interference to

terrestrial SystClTIS and would allow the FCC to quickly identify and the parties who violate its

rules.

3. Applicabilitv 10 Other PariS of FCC Regulations

The Commission also seeks comments on whether the pico cell proposal should apply to

Part 24 or 2721 as well as to Part 90 operations. or some subset of Part 90 consumer equipmenl. 22

Rockwell Collins recommends that the FCC adopt rules that apply to all appropriate band and

transmission technologies covered by Parts 22. 24. 27, and 90. As far as propagation and other

RF1-related factors are concerned. the differences are insignificant betwccn the equipment

covered by the various parts of the Commission·s Rules. If all of these devices are operated

under the control of a pieo cell, then it would be easier to mitigate the effects ofRFlto terrestrial

networks. In addition. it would better facilitate RFI compatibility with onboard aireraft systems.

Since future cell phones as well as other deyices will use multiple waveforms/protocols

\>.hich include Bluetooth, WiFi, WiMax. and other technologies. the use of these devices on

airborne aircraft should also be governed by these rules. Finally. Rockwell Collins suggests the

pico cell proposal should not apply entirely to Pan 90 devices but only to the Part 90 subset of

equipment involving airborne wireless handsets.

B. Other Airborne Uses of 800 MHz Cellular Spectrum

'" NPR.\1. hragraph 19.
11 NPRM. Pangraph 2t.
l:I NPRM. Pangraph 20.
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The FCC has requested comments on ways that the 800 MHz spectrum could be used as a

communications pipe between airborne aircraft and the ground,)) Rockwell Collins recommends

that the 800 MHz spectrum should only be used if a standard is established for spectrum

management that allocates specific spectrum to the air-to-ground interface in such a manner as to

avoid interference with tetTCStrial systems that operate on 800 MHz. This standard should

discuss the usc ofdirectional antelUla5. different frequency pairing, whether there would be a

one-tO-(lne relationship between cell phone channels on the aireraft and air-to-ground, or whether

the air-to-ground links would be "broodband" in telTIlS of aggregating the ccll phone calls and

data traffic. The standard should also stress that the utilization of the spectrum should be limited

to current defined uses (i.e, cell phones, other devices that uw cell phone waveforIll5, etc..).

The Commission also seeks comments on whether an industry standard should be

developed that would allow 800 MHz cellular licensees to o/Ter airborne cellular service." The

Commission nOled that the Electromc Industties Alliance and/or its affiliate the

Telecommunications Industry Association have led successful e/Tons to develop standards for

new technologies.l~ As previous noted in section A. Rockwell Collins suppons the adoption of

an industry developed standard.1
" This standard should include the same technical rules that are

developed for the operation of the pico cells. In addition, this standard should take into account

RFl compatibility with key aircraft systems, Funher, Rockwell Collins strongly urges this

standard be clearly defined before the Commission permits the use of cell phones aboard

airborne aircraft.

CONCLUSION

The FCC has proposed to replace or relax its ban on the use of800 MHz cellular handsets

aboard airborne aircraft because il would lead to greater access for mobile phone and broadband

":-':PRM. Paragraph 22,
i< ~PRM. Paragraph 23.
11 Id.
""/d.,P.ge3.
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serviees during flight for passengers and the flight crews. As suggested in the foregoing

comments, Rockwell Collins supports this proposal; however, the Commission must proceed

with caution. It must address several issues before changing its current regulations. These issues

include: clearly defining the technical standards for the design, development, and operation of

the pico cell; deciding whether to allow the technical standards \0 be developed by industry

participation or solely by the Commission; detetmining whether the standards developed for Part

22 should apply to other devices under Parts 24, 27, and 90; and address other issues concerning

the licensing and usc of the 800 MHz spectrum, such as secondary use of the spectrum by third

parties and whether third parties should be able to usc this spectrum under any circumstances.

Rockwell Collins looks forward to working with the CommIssion on these important issues.

Please direct any question to John Giffi at 703-516-8213.

Respectfully Submined,

ROCKWELL COLLINS, INC.

By~C~2
mda C. Sadler

Director, Federal Affairs
1300 Wilson Blvd.
Suite 200
Arlington, VA 22209
703-516-8200
lcsadler@rockwellcollins.com

Dated: May 26, 2005
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